Centralspindlin Recruits ALIX to the Midbody during Cytokinetic Abscission in Drosophila via a Mechanism Analogous to Virus Budding.
Abscission, the final step of cytokinesis, cleaves the thin intercellular bridge connecting the two daughter cells [1-6]. The scaffold protein ALIX is a core component of the abscission machinery with an evolutionarily conserved role in midbody recruitment of ESCRT-III [7-11], which mediates the final cut [1-5, 8-10, 12-14]. In mammalian cells, the centralspindlin complex recruits the major midbody organizer CEP55 that directly binds and recruits ALIX and ESCRT-I [7-9, 15-17], which in turn cooperatively recruit ESCRT-III [8, 9, 18]. However, CEP55 is missing in Drosophila melanogaster and other invertebrates [6, 9, 19], and it is unknown how the abscission machinery is recruited to the midbody in the absence of CEP55. Here, we address how Drosophila ALIX is recruited to the midbody. Surprisingly, ALIX localizes to the midbody via its V-domain, independently of the GPPX3Y motif in the proline-rich region that recruits human ALIX [8, 9]. We elucidate that the centralspindlin component Pavarotti (H.s.MKLP1) interacts with the V-domain of ALIX to recruit it to the midbody. Specifically, our results indicate that an LxxLF motif in Pavarotti directly interacts with a conserved hydrophobic pocket in the ALIX V-domain, which in human ALIX binds (L)YPXnL/LxxLF motifs of virus proteins [20-28]. Thus, our study identifies that ALIX is recruited by an analogous mechanism during abscission in Drosophila as during virus budding in mammalian cells and an ancestral role for centralspindlin in recruiting the abscission machinery to the midbody.